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 16 

6.0 Test Method Reliability 17 

An assessment of test method reliability (intra- and inter-laboratory reproducibility) is an 18 
essential element of any evaluation of the performance of an alternative test method (ICCVAM 19 
2003). Intralaboratory reproducibility refers to the extent to which qualified personnel within the 20 
same laboratory can replicate results using a specific test protocol. Interlaboratory reproducibility 21 
refers to the extent to which different laboratories can replicate results using the same protocol 22 
and test substances, and indicates the extent to which a test method can be transferred 23 
successfully among laboratories. 24 

This section describes the reliability assessment for the BG1Luc ER TA test method, which was 25 
based on validation study results for substances tested multiple times within and across 26 
laboratories. 27 

6.1 Intralaboratory Reproducibility 28 

As discussed in Section 4.2, the agonist and antagonist DMSO control and antagonist E2 control 29 
RLU values were the only quantitative values used for acceptance criteria for agonist test plates 30 
throughout the study, therefore intralaboratory reproducibility of the BG1Luc ER TA agonist and 31 
antagonist test methods was assessed by comparing: 1) RLU values for the agonist and antagonist 32 
DMSO control and the antagonist E2 control for all plates tested within each laboratory during 33 
the course of the validation study and 2) results from Phase 2a and 2b testing during which 12 34 
substances were tested in at least three independent experiments in each of the three laboratories.  35 

6.1.1 Agonist DMSO Control 36 

Because DMSO control RLU values are not normalized, they vary considerably between test 37 
plates and across time. Therefore, intralaboratory reproducibility was evaluated by comparing the 38 
within plate variability of the DMSO control RLU values for all test plates that passed acceptance 39 
criteria (i.e., CV associated with within plate DMSO control RLU values). The range of means 40 
and CV values for within plate DMSO control RLU values are provided in Table 6-1 (see Annex 41 
L for the mean and CV of individual agonist test plates). Although mean plate DMSO RLU 42 
values ranged from a low of 511 and a high of 9885, with a mean of 3749, within plate variability 43 
of DMSO RLU control values between replicate DMSO wells was low with CV values ranging 44 
from 1% to 43% with a mean of 8%. Of the 218 agonist test plates that passed acceptance criteria, 45 
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only 6 plates had within plate CV values greater that 20% (see Annex L for individual test plate 46 
mean DMSO control RLU values and associated CV values). 47 

Table 6-1 Agonist Within Plate DMSO Control Data 48 

Laboratory 
Mean and Range of 

DMSO Control RLU 
Values 

Mean and Range 
of CV (%) N 

XDS 
2800 

(511-9885) 
8 

(1-43) 
93 

ECVAM 
3379 

(828-7306) 
8 

(1-33) 
60 

Hiyoshi 
5465 

(1362-9383) 
6 

(1-24) 
65 

All Laboratories 
3749 

(511-9885) 
8 

(1-43) 
218 

Abbreviations: CV = coefficient of variation; ECVAM = European Centre for the Validation of Alternative Methods; Hiyoshi = 49 
Hiyoshi Corporation; N = number of plates that passed acceptance criteria; XDS = Xenobiotic Detection Systems, Inc. 50 
Figures 6-1 through 6-3 provides the within-plate agonist DMSO control RLU values for Phase 1 51 
of the validation study as an example of the low variability for this parameter. As discussed 52 
above, within-plate CVs were low throughout the validation study. 53 

Figure 6-1 Agonist DMSO Control Within-Plate RLU Values during Phase 1 at XDSa,b 54 
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aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 56 
bWithin-plate DMSO variance at XDS during Phase 1 was fairly low, with coefficients of variation ranging from 5% to 9%. 57 
 58 
Figure 6-2 Agonist DMSO Control Within-Plate RLU Values during Phase 1 at 59 

ECVAMa,b 60 
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 61 
aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 62 
bWithin-plate DMSO variance during Phase 1 was fairly low, with coefficients of variation ranging from 2% to 14%. 63 
 64 

65 
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 65 
Figure 6-3 Agonist DMSO Control Within-Plate RLU Values during Phase 1 at 66 

Hiyoshia,b 67 
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 68 
aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 69 
bWithin-plate DMSO variance during Phase 1 was fairly low, with coefficients of variation ranging from 4% to 15%. 70 
 71 

6.1.2 Agonist E2 Reference Standard EC50 and Methoxychlor Control 72 

Although E2 reference standard EC50 and methoxychlor control RLU values were not used for 73 
plate acceptance following Phase 2a of the validation study (see Sections 2.7.1), these values 74 
were collected throughout the study for information purposes and the means and SDs for these 75 
parameters from all plates that passed acceptance criteria are provided in Table 6-2. 76 

77 
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 77 
Table 6-2 Agonist E2 EC50 and Methoxychlor Control Values 78 

Laboratory Mean SD N 
E2 Reference Standard EC50 (M 

XDS 1.1 × 10-11 6.7 × 10-12 93 

ECVAM 1.1 × 10-11 1.9 × 10-11 60 

Hiyoshi 8.0 × 10-12 2.8 × 10-12 65 

Methoxychlor (RLU) 
XDS 6075 1283 93 

ECVAM 6246 1609 60 
Hiyoshi 8029 1233 65 

Abbreviations: EC50 =the half maximal effective concentration; ECVAM = European Centre for the Validation of Alternative 79 
Methods; Hiyoshi = Hiyoshi Corporation; N = number of plates that passed acceptance criteria; SD = standard deviation; XDS = 80 
Xenobiotic Detection Systems, Inc. 81 
As indicated in Table 6-2, mean E2 reference standard EC50 values ranged between 8.0 × 10-12 to 82 

1.2 × 10-11 M. Methoxychlor control RLU values, which ranged from 6152 to 8029 were highest 83 

at Hiyoshi and lowest at XDS.  84 

E2 reference standard EC50 and methoxychlor control RLU values for all plates tested during the 85 
validation study are presented in Figures 6-4 through 6-5. Laboratories are relatively consistent 86 
when data from only acceptable plates are considered. These data also indicated that the 87 
variability of each parameter is generally higher when considering only values obtained from 88 
plates that failed one or more acceptance criteria. With the exception of E2 EC50 at XDS, all 89 
outlier values among the parameters evaluated were associated with these failed plates. 90 
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Figure 6-4 Agonist E2 Reference Standard EC50 Valuesa,b,c,d 91 

 92 
aEach point represents a single plate. 93 
bAn EC50 value (1.18 × 10-9M) from one experiment that failed acceptance criteria at XDS was excluded from the graph. 94 
cEC50 values (1.69 × 10-10M, and 7.78 × 10-11M) from two experiments that passed acceptance criteria at XDS were excluded from the 95 

graph to minimize scale distortion. 96 
dAn EC50 value (1.56 × 10-10M) from one experiment that passed acceptance criteria at ECVAM was excluded from the graph to 97 

minimize scale distortion. 98 
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Figure 6-5 Agonist Methoxychlor Control Valuesa,b,c 99 

 100 
aEach point represents a single plate. 101 
bMethoxychlor control values (35581, -74511, and –6995) from three experiments that failed acceptance criteria at XDS were 102 
excluded from this graph to minimize scale distortion. 103 
cMethoxychlor control values (-127587, and –8464) from two experiments failed acceptance criteria at ECVAM were excluded from 104 
the graph to minimize scale distortion. 105 
 106 

6.1.3 Intralaboratory Reproducibility of Phase 2 Agonist Reference Substances 107 

As described in Section 2.0, test substances are assigned as positive or negative for agonist 108 
activity based on a specific set of criteria. The resulting classifications for each of the 12 109 
substances that were tested at least three times at each laboratory were used to evaluate the extent 110 
of intralaboratory agreement (see Table 6-3). Although the classifications for some of the test 111 
substances differed among the laboratories, there was 100% agreement within each laboratory for 112 
each of the three repeat tests. There were no “inadequate” data generated at any lab during this 113 
phase of the validation study. 114 
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Table 6-3 Intralaboratory Agreement for Multiple Testing of 12 Phase 2 Agonist 115 
Substances Tested Independently Three Times at Each Laboratory 116 

Activity per Test XDS ECVAM Hiyoshi 

Agreement Within 
Laboratory 12/12 (100%) 12/12 (100%) 12/12 (100%) 

+++a 8/12  12/12  9/12  
−−−b 4/12  0/12  3/12  

Discordance Within 
Laboratory 0/12 (0%) 0/12 (0%) 0/12 (0%) 

++−c 0/12  0/12  0/12  
+−−d 0/12  0/12  0/12  

Abbreviations: + = positive test result; - = negative test result 117 
a+++ indicates that each of three replicate tests within each laboratory had a classification as positive. 118 
b--- indicates that each of three replicate tests within each laboratory had a classification as negative 119 
c++- indicates that in two of three replicate tests, a test substance was classified as positive. The substance was classified as negative in 120 

a third replicate test 121 
d+--- indicates that in one of three replicate tests, the test substance was classified as positive. The substance was classified as negative 122 

in the remaining two tests. 123 
 124 

6.1.4 Antagonist DMSO Control 125 

Because DMSO control RLU values are not normalized, they vary considerably between test 126 
plates and across time. Therefore, intralaboratory reproducibility was evaluated by comparing the 127 
within plate variability of the DMSO control RLU values for all test plates that passed acceptance 128 
criteria (i.e., CV associated with within plate DMSO control RLU values). The range of means 129 
and CV values for within plate DMSO control RLU values are provided in Table 6-4 (see Annex 130 
L for the mean and CV of individual antagonist test plates). Although mean plate DMSO RLU 131 
values ranged from a low of 132 and a high of 8451, with a mean of 3299, within plate variability 132 
of DMSO RLU control values between replicate DMSO wells was low with CV values ranging 133 
from 1% to 52% with a mean of 8%. Of the 194 agonist test plates that passed acceptance criteria, 134 
only 8 plates had within plate CV values greater that 20% (see Annex L for individual test plate 135 
mean DMSO control RLU values and associated CV values). 136 

137 
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 137 
Table 6-4 Antagonist DMSO Control Values 138 

Laboratory Mean and Range of DMSO 
Control RLU Values 

Mean and Range of 
CV (%) N 

XDS 
2230 

(132-6860) 
9 

(1-52) 
79 

ECVAM 
3622 

(1352-7333) 
9 

(1-37) 
62 

Hiyoshi 
4030 

(1625-8451) 
6 

(1-20) 
53 

All Laboratories 
3299 

(132-8451) 
8 

(1-52) 
194 

Abbreviations: CV = coefficient of variation; ECVAM = European Centre for the Validation of Alternative Methods; Hiyoshi = 139 
Hiyoshi Corporation; N = number of plates that passed acceptance criteria; XDS = Xenobiotic Detection Systems, Inc. 140 
Figures 6-6 through 6-8 provides the within-plate agonist DMSO control RLU values for Phase 1 141 
of the validation study as an example of the low variability for this parameter. As discussed 142 
above, within plate CVs were low throughout the validation study. 143 

Figure 6-6 Antagonist DMSO Control Within-Plate RLU Values during Phase 1 at 144 
XDSa,b 145 
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 146 
aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 147 
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bWithin-plate DMSO variance during Phase 1 was fairly low, with coefficients of variation ranging from 3% to 18%. 148 
Figure 6-7 Antagonist DMSO Control Within-Plate RLU Values during Phase 1 at 149 

ECVAMa,b 150 
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 151 
aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 152 
bWithin-plate DMSO variance during Phase 1 was fairly low, with coefficients of variation ranging from 3% to 17%. 153 

154 
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 154 
Figure 6-8 Antagonist DMSO Control Within-Plate RLU Values during Phase 1 at 155 

Hiyoshia,b 156 
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 157 
aEach point represents the non-normalized DMSO value for a single well of a 96 well plate. 158 
bWithin-plate DMSO variance during Phase 1 was fairly low, with coefficients of variation ranging from 3% to 9%. 159 
 160 
6.1.5 Antagonist E2 Control 161 

Normalized and adjusted antagonist E2 control RLU values were used as an acceptance 162 

criterion throughout the validation study. The mean, SD, and CV calculated for the E2 163 

control RLU value from all antagonist test plates that passed acceptance criteria are 164 

provided in Table 6-5). Mean E2 control RLU values ranged from 5793 at Hiyoshi to 165 

9246 at ECVAM and variability was low with associated CV values ranging from 9% at 166 

ECVAM and 19% at XDS. 167 

168 
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 168 
Table 6-5 Antagonist E2 Control Values 169 

Laboratory Mean SD CV (%) N 
XDS 7524 1443 19 79 

ECVAM 9246 805 9 62 
Hiyoshi 5793 791 14 53 

Abbreviations: CV = coefficient of variation; ECVAM = European Centre for the Validation of Alternative Methods; Hiyoshi = 170 
Hiyoshi Corporation; N = number of plates that passed acceptance criteria; SD = standard deviation; XDS = Xenobiotic Detection 171 
Systems, Inc. 172 
 173 

6.1.6 Antagonist Ral Reference Standard IC50 and Flavone Control 174 

Although Ral reference standard IC50 and flavone control RLU values were not used for plate 175 
acceptance following Phase 2a of the validation study (see Sections 2.7.2), these values were 176 
collected throughout the study for information purposes and the means and SDs for these 177 
parameters from all plates that passed acceptance criteria are provided in Table 6-6. 178 

 179 
Table 6-6  Antagonist Ral IC50 and Flavone Control Values  180 

Laboratory Mean SD N 
Ral Reference Standard IC50(M) 

XDS 1.1 × 10-9 5.6 × 10-10 79 

ECVAM 1.3 × 10-9 5.6 × 10-10 62 

Hiyoshi 1.2 × 10-9 2.9 × 10-10 53 

Flavone (RLU) 
XDS 3774 1366 79 

ECVAM 599 468 62 
Hiyoshi 873 772 53 

Abbreviations: IC50 - half maximal inhibitory concentration; ECVAM = European Centre for the Validation of Alternative Methods; 181 
Hiyoshi = Hiyoshi Corporation; N = number of plates that passed acceptance criteria; SD = standard deviation; XDS = Xenobiotic 182 
Detection Systems, Inc. 183 
 184 
As indicated in Table 6-3, Ral reference standard IC50 values ranged between 1.1 × 10-9 to 185 

1.3 × 10-9 M and flavone control RLU values ranged between 599 at Hiyoshi to 3774 at XDS. 186 

Ral reference standard IC50, flavone control, and E2 control RLU values for all plates tested 187 
during the validation study are presented in Figures 6-9 through 6-11. Laboratories are relatively 188 
consistent when data from only acceptable plates are considered. These data also indicated that 189 
the variability of each parameter is generally higher when considering only values obtained from 190 
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plates that failed one or more acceptance criteria. Additionally, any outlier values among the 191 
parameters evaluated were associated with these failed plates. 192 

 193 

Figure 6-9 Antagonist Ral Reference Standard IC50 Valuesa 194 

 195 
aEach point represents a single plate. 196 

197 
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Figure 6-10 Antagonist Flavone Control Valuesa,b,c 197 

 198 
aEach point represents a single plate. 199 
bFlavone control values from two experiments that passed acceptance criteria at XDS were excluded from the graph (237690, and 200 

23164). 201 
cFlavone control values from four experiments that failed acceptance criteria at XDS were excluded from the graph (22676, -21568, –202 

16714, and -8081). 203 
204 
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Figure 6-11 Antagonist E2 Control Valuesa,b,c 204 

 205 
aEach point represents a single plate. 206 
bE2 control values from two experiments that failed acceptance criteria at XDS were excluded from the graph (41227, and –3995). 207 
cA flavone control value from one experiment that failed acceptance criteria at ECVAM was excluded from the graph (20345). 208 

209 
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6.1.7 Intralaboratory Reproducibility of Phase 2 Antagonist Reference 209 

Substances 210 

As described in Section 2.0, test substances are assigned as positive or negative for antagonist 211 
activity based on a specific set of criteria. The resulting classifications for each of the 12 212 
substances that were tested at least three times at each laboratory were used to evaluate the extent 213 
of intralaboratory agreement (see Table 6-7). Although the classifications for some of the test 214 
substances differed among the laboratories, there was 100% agreement within each laboratory for 215 
each of the three repeat tests. There were no “inadequate” data generated at any lab during this 216 
phase of the validation study. 217 

Table 6-7 Intralaboratory Agreement for Multiple Testing of 12 Phase 2 Antagonist 218 
Substances Tested Independently Three Times at Each Laboratory 219 

Activity per Test XDS ECVAM Hiyoshi 

Agreement Within 
Laboratory 12/12 (100%) 12/12 (100%) 12/12 (100%) 

+++a 2/12  2/12  2/12  
−−−b 10/12  10/12  10/12  

Discordance Within 
Laboratory 0/12 (0%) 0/12 (0%) 0/12 (0%) 

++−c 0/12  0/12  0/12  
+−−d 0/12 0/12 0/12 

Abbreviations: + = positive test result; - = negative test result 220 
a+++ indicates that each of three replicate tests within each laboratory had a classification as positive. 221 
b--- indicates that each of three replicate tests within each laboratory had a classification as negative 222 
c++- indicates that in two of three replicate tests, a test substance was classified as positive. The substance was classified as negative in 223 

a third replicate test 224 
d+--- indicates that in one of three replicate tests, the test substance was classified as positive. The substance was classified as negative 225 

in the remaining two tests. 226 
 227 

6.2 Interlaboratory Reproducibility 228 

Similar to the intralaboratory analyses described in Sections 6.1.3 and 6.1.7, the classifications 229 
for each of the substances that were tested for agonist and antagonist activity during Phases 2 and 230 
3 were also used to evaluate the extent of interlaboratory agreement as an indicator of 231 
reproducibility among the laboratories. 232 
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6.2.1 Interlaboratory Reproducibility of Phase 2 Reference Substances 233 

For each of the 12 substances that were tested at least three times for agonist and antagonist 234 
activity during Phase 2, agreement among the three laboratories was determined based on the 235 
consensus classification assigned by each laboratory for each of the 12 substances (see Table 4-236 
11 and 4-12 for agonist and antagonist results respectively). As previously noted, there were no 237 
“inadequate” data generated at any laboratory during this phase of the validation study. 238 

As indicated in Table 6-8, all three laboratories classified the same eight of twelve (67%) 239 
substances as agonists (positive). Among the remaining four substances, one (flavone) was 240 
identified as positive by 2/3 laboratories (ECVAM and Hiyoshi), but negative at XDS. Although 241 
the starting concentrations for flavone were identical at all three laboratories (100 µg/mL), all 242 

three tests at XDS were uniformly negative and there was no increasing concentration response 243 
noted. The other three substances that were discordant among the laboratories (corticosterone, 244 
vinclozolin, and atrazine) were identified as negative by 2/3 laboratories (XDS and Hiyoshi), but 245 
positive at ECVAM. It is noted that the all three substances appeared to be negative for agonist 246 
activity when range finder tested at ECVAM but all three substances were uniformly positive 247 
when comprehensively tested. Therefore, the positive agonist results observed for corticosterone, 248 
vinclozolin, and atrazine during comprehensive testing at ECVAM may be due to contamination 249 
of stocks subsequent to range finder testing.  250 

Table 6-8 Interlaboratory Agreement for Phase 2 Test Substances 251 

Results Among 
Laboratories Agonist Testing Antagonist Testing 

Agreement Among 
Laboratories 8/12 (67%) 12/12 (100%) 

+++ 8/12 2/12 
−−− 0/12  10/12  

Discordance Among 
Laboratories 4/12 (33%) 0/12 (0%) 

++− 1/12  0/12  
+−− 3/12  0/12  

Abbreviations: + = positive test result; - = negative test result 252 
a+++ indicates that the substance was classified as positive at all three laboratories. 253 
b--- indicates that substance was classified as negative at all three laboratories 254 
c++- indicates that in two of three laboratories a test substance was classified as positive. The substance was classified as negative in 255 

the third laboratory 256 
d+--- indicates that in one of three laboratories, the test substance was classified as positive. The substance was classified as negative 257 

in the third laboratory 258 
 259 
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Among the substances tested for antagonist activity, there was 100% agreement among the three 260 
laboratories for all 12 substances. Two of these substances (dibenzo[a,h]anthracene and 261 
tamoxifen) were positive in all three laboratories. The other 10 substances were negative in all 262 
three laboratories (see Table 6-8). 263 

6.2.2 Interlaboratory Reproducibility of Phase 3 Agonist Reference Substances 264 

The classifications for each of the 41 substances that were tested once for agonist activity at all 265 
three laboratories during Phase 3 were also used to evaluate the extent of interlaboratory 266 
agreement. Unlike Phase 2, some of the substances tested in Phase 3 produced results that were 267 
considered inadequate (i.e., substances that failed to meet the decision criteria for either a positive 268 
or negative response defined in Section 2.7.1.4). While such results could not be used in the 269 
evaluation of test method accuracy detailed in Section 5.0, these results are tabulated in this 270 
section as an indication of how often one or more laboratories produced inadequate results. 271 
However, for the purposes of an interlaboratory reproducibility assessment, only those substances 272 
that produced a definitive result in at least two of the three laboratories were used. 273 

Of the 41 substances tested in Phase 3, 88% (36/41) produced a definitive result in at least two 274 
laboratories, and were therefore used for the assessment of reproducibility. A definitive result 275 
(i.e., determination of a positive or negative response) was not determined for the remaining 12% 276 
of substances (testing produced results that were inadequate for these substances in at least two 277 
laboratories, so were not used for the assessment of interlaboratory reproducibility as noted 278 
above). Among these 36 substances, the three laboratories agreed on 83% (30/36) of the 279 
substances tested for agonist activity (see Table 6-9). Of the 30 substances that had 100% 280 
agreement across laboratories, 20 were positive for ER agonist activity and 10 were negative for 281 
ER agonist activity. There was discordance among the laboratories for the remaining six 282 
substances, as indicated in the lower portion of Table 6-9. Three of these substances (dicofol, 283 
fluoranthene, and 2-sec-butylphenol) were positive in 2/3 laboratories (XDS and Hiyoshi), but 284 
negative in 1/3 laboratory (ECVAM). The other three substances (4-androstenedione, clomiphene 285 
citrate, and resveratrol) were discordant between the two laboratories that produced a definitive 286 
result (i.e., a negative result produced in one laboratory, a positive result produced in another 287 
laboratory, and an inadequate result was produced in the third laboratory). 288 

The discordance among the laboratories for at least four of the six substances listed above 289 
(fluoranthene, 2-sec-butylphenol, androstenedione, and resveratrol) appears to have resulted from 290 
differences in the concentration selected for comprehensive testing by the discordant laboratory. 291 
As detailed in Section 2.0, the starting concentration for comprehensive testing is chosen based 292 
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on data from range finding tests; the highest dose used for range finding tests is directed related to 293 
the highest soluble concentration. For one of these four substances (fluoranthene), the 294 
discordance among laboratories appears to be due to differing interpretations of test substance 295 
solubility, where the highest concentration used for comprehensive testing at ECVAM is at least 296 
an order of magnitude lower than the highest concentration selected at XDS or Hiyoshi (see 297 
Figure 6-12). For the remaining three substances (2-sec-butylphenol, androstenedione, and 298 
resveratrol) the differences in starting concentrations for comprehensive testing appear to have 299 
resulted from incorrect interpretation of data obtained during range finding experiments (see 300 
Figure 6-13 as an example). The discordance among the laboratories for the remaining two 301 
substances (clomifene citrate and dicofol) was not based on either differences in solubility or 302 
interpretation of range finder results. Clomifene citrate was clearly positive at Hiyoshi and clearly 303 
negative at ECVAM when comprehensively tested over the same concentration range. Although 304 
dicofol was positive when tested at Hiyoshi using a starting concentration an order of magnitude 305 
higher than XDS and ECVAM, it was clearly positive at XDS and clearly negative at ECVAM 306 
when comprehensively tested over the same concentration range. 307 

Table 6-9 Interlaboratory Agreement for Phase 3 Substances Tested Once at Each 308 
Laboratory 309 

Results Among 
Laboratoriesa Agonist Testing Antagonist Testing 

Agreement Among 
Laboratories 30/36 (83%) 38/41 (93%) 

+++b 18/36  2/41  

−−−c,d 4/36 33/41  

++ie 2/36  1/41  

−−if 6/36 2/41 
Discordance Among 

Laboratories 6/36 (17%) 3/41 (7%) 

++−g 3/36 0/41 

+−−h 0/36 1/41  

+−ii 3/36  2/41  
Abbreviations: + = positive test result; - = negative test result; i = inadequate data 310 
aOnly those substances that produced a definitive result in at least two of the three laboratories were used in this evaluation. There 311 

were five substances that produced an inadequate result in two laboratories during agonist testing and are therefore not included in 312 
this table. 313 

b+++ indicates that the substance was classified as positive at all three laboratories. 314 
cIncludes one substance (phenobarbital) that was tested in only two laboratories (XDS and ECVAM, see Section 3.0). 315 
d--- indicates that substance was classified as negative at all three laboratories 316 
e++i indicates that the substance was classified as positive at two of three laboratories, but was inadequate in the third. 317 



NICEATM DRAFT ED BRD: BG1Luc ER TA Test Method – Section 6.0 January 31, 2011 

Do Not Cite, Quote, or Distribute 

6-21 

f—i indicates that the substance was classified as negative at two of three laboratories, but was inadequate in the third. 318 
g++- indicates that in two of three laboratories a test substance was classified as positive. The substance was classified as negative in 319 

the third laboratory 320 
h+--- indicates that in one of three laboratories, the test substance was classified as positive. The substance was classified as negative 321 

in the third laboratory 322 
i+-i indicates that the subtance was classified as positive at one laboratory, negative at one laboratory, and inadequate at the third 323 

laboratory 324 
 325 
Figure 6-12 Fluoranthene Results at All Three Laboratories: Impact of Differences in 326 

Solubility on Comprehensive Test Resultsa 327 

 328 
aEach point represents the mean adjusted and normalized RLU value and SD from triplicate wells. 329 

330 
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Figure 6-13 Resveratrol Results at XDS and Hiyoshi: Impact of Selecting the Incorrect 330 
Starting Concentration Based on Range Finding Resultsa 331 

332 
aEach point represents the mean adjusted and normalized RLU value and SD from triplicate wells; Results for resveratrol at 333 
ECVAM were considered inadequate and are therefore not included here. 334 

 335 

6.2.3 Interlaboratory Reproducibility of Phase 3 Antagonist Reference 336 

Substances 337 

The classifications for each of the 41 substances that were tested once for antagonist activity at all 338 
three laboratories during Phase 3 were also used to evaluate the extent of interlaboratory 339 
agreement. Similar to the Phase 3 agonist test results, some of the substances tested in Phase 3 for 340 
antagonist activity produced results that were considered inadequate (i.e., substances that failed to 341 
meet the decision criteria for either a positive or negative response defined in Section 2.7.2.4). 342 
However, unlike the agonist test results, there were no substances tested for antagonist activity 343 
that produced inadequate results in more than one laboratory. Therefore, all 41 Phase 3 344 
substances tested for antagonist activity were included in the reproducibility assessment. 345 

The three laboratories agreed on 93% (38/41) of the substances tested for antagonist activity. 346 
Most of these substances (85% [35/41]) were identified as negative for antagonist activity; there 347 
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were three substances that were positive for antagonist activity. There was discordance among the 348 
laboratories for the remaining three substances. One of these substances (diethylstilbestrol) was 349 
negative in 2/3 laboratories (XDS and ECVAM), but positive in one laboratory (Hiyoshi). The 350 
other two substances (clomiphine citrate and 17α-estradiol) were discordant between the two 351 

laboratories that produced a definitive result (i.e., a negative result produced in one laboratory, a 352 
positive result produced in another laboratory, and an inadequate result was produced in the third 353 
laboratory). It does not appear that any of these three discordant substances can be explained by 354 
differences in solubility or interpretation of the range finding data. 355 

If only those substances that produced a definitive result in all three laboratories are considered 356 
(n=36), there was 100% agreement for 97% (35/36) of the substances tested.   As mentioned 357 
previously, substances with “inadequate” data would be retested under the revised testing 358 
protocol, and conclusive results would therefore be expected for all test substances. 359 
Consequently, the high degree of intralaboratory reproducibility seen when all laboratories 360 
produce conclusive results is indicative of the level of performance expected using the revised 361 
protocol. 362 
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